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(54) PROFILED PIPE 
(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile Is made tn form of symmetric combination of three 
tear-shaped cavities formed from billet two of them are tn contact by outer surfaces of widened 
portions forming third cavity between them; Inner surfaces of two tear-shaped cavities are formed 
by Inner surface of round billet and their outer surfaces are formed by outer surface of round 
baieL Inner surface of center cavity is formed by outer surface of round billet and outer surface 
of this cavity b formed by Inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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(54) npoennuiAii tpvba » 

(57) Abstract: 

McnojTKMBamce: b TpytSocrpoeHKH. CymHOCTb H3o6pemmn: npoo)mib BtanorraeH o bhrc cnwueTpHraBOft 
aou6HHamoi M3 rpex KarmeBM^max nonocreft. oopaaoeaHHbix st3 Tpy6Hoft aaroTOBKH. flae «3 soropbix 
conpHxacaioTCH uejs^y co6ofi HapymHbiMH noeepXHOcrmoa ynnrpenHbtx «iacTeft c 4x>pMHpooaHHCM utxffy 
kkmh TpeTbcti dojiocth, npH >Tow BHyTpcHHuc noDcpxHOCTw jipyx k&xujcwjjhux nonocreH o6pa3oaaHbi 
BHyTpeimeft noBepxHocruo Tpy^HOfl aarxyroBKM. kx HapyjKHne noaepxHocru oOpaaoaaHbi HapyxHoft 
noocpxHocTtJo TpytSaoft saroroexii. a BuyTpemmn noaepxHocrb cpe^Heft nojiocmt o6pa30BaHa HapyacHOfl 
noBepXHOCTbio Tpy€Hoft aaroroBKM. HapymHan noaepxnocTb yrofi nonocmi o6paaoeana BuyrpeHHeA 
DoaepxuocTbio Tpy6aoM ssutotobkh. 1 hjx. 
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Description [OmcanBe ■3o6pcTciiKJi): 

HX)6pCTCKHC OTHOCHTCR K o6pa6oTKC MCTa/UlOB flaan€HHCM K MOJHCT 6hITfa HCXJ0/Ib30BaHO PipH 

H3roT0EyicHHH Tpy6 c 4>acoHHww npo$suieM, npKwatHcwbut a Kaqecroe 3AT0T0B0K nnacTfaipCH. 
ncnanb3ycMux ^rm uoccraucoaaejmfl rcpwcmivHocxM oopfanAX* »o^rmibix x raooeux cKBajcxcn. 

HsDocnta wHoronyvesan npoflonuio-ro^pMpoBaHHaa Tpy6au npmurra* 5» npoTomn. BbmoJiHCHHaH H3 
itpymoft TpySiioft oaroTooxM nyxcw Ae^opMKpo uaiotH (pocmwcioot} ce nonepewHoro ccmchkh. PeryjuipyH 
Bc/iMMKHy ^aBJiHBaRBa ponwioB b oarcrroBKy m ux ko/immoctoo, mojcho Ha o^ROfl onpanxe KororaanHBaTb 
Tpy6w c paaraiMKbo* npo^micu. vro oco6chko b^wlho ah* rpy6. Kcnojibayeukix o Kawxrnx n/iacrwpefl A™ 
pcuofrra o6caAHbK TpytS. 

Hcaoctatkom Taitoft -rpy6bi hbohctch fcmwnan cTcnejn> pc^op^&ijfm b uecrax irarwoa. wro yvcHwnacT 

BO3MOKU0CTb paCtUHpCHJW IDiaCTblpH B KOJIOHHC H yDOTIMMDacT CTpaTUBaJOOpK HanpJWCHMJI h, Kpoue 

toto. (kjibtnoe KommeCTBo KOHUcirrpaTopoo HanpfUKeiBtH b uocrax H3rw6a Tpytfbi. 

ToaoiHOCKAH oaflaMa, pctnacuan lOoooeTCHHeu. aaiuDwaercR b yucHuncraiH Bcnxranibi ocraTCUBOH 
nafrpunym 3a cner cmbukodia Kpftmoubi npo^iuiH n d cmoKOStxt npc^onbicux Ae^opuacHfl Tpy6w. 

nocTaanomafl 3afla<ta pemacrcn sa c«kt toto. «rro b npo^HJibHofl ipytSe. np«aoTOCTBCHBO ceapHofi, 
BbfraanHCHHofl c ^acoHHbXM ceuenMew npo^mra. coraaaio ioo6peTeHjao. npa^anb BunanneH b bhac 
cma«eTpmiBOfl KowtfimaipsH bo Tpex Kannce^Hbtx xxonocrcfl, o6pa3oeaKHhtx M3 TpyfSnoa sanrroasH. «a aa 
Koropwx corrpptKucaJcrrcH ucKAy oofofi Hapyi&HbtuH noecpxHocrmm ynmpcHHbix hbctcb c ^opMBpOBaBHCM 
uejs^y hhmh Tpert»eft narcocrw, np« >tom BHyxpcHHitc nooepXHocxK R&yx KanjicsH^HUX nojiocrrcft 
<x5pa3t>BaHbi bhjttdchhcP noBcpxHOCTOO Tpy^Hofl aaroTOBKH, roc HapyxHue noBtpxHOcm otipaaoBaHbi 
HapymHoft noeepxHocTW Tpy6noft sarxrroiBOi. a BHyTpcHHHH noeepXHOcrt* nonocm o6pa30BflHa aapymuofi 
noBCpXHOCTtJO Tpyfmow 3araroBKM, HapyxnaH noocpxnocri» rroit nonocm rfp&aoDana BHyrpcuncw 
noeepxxiocTbJo Tpy6nofl 3aroTouo. 

B npq\naro£uofl npo^wnhHOft Tpytfc 6a/ibtna« Macn> noBcpxHocra Tpytfw hbtihctch nacruo onncaaHoft 
oKpy^KBOCTH. «rro 3HauirrejibKO yMCHbrnaer kqjowoctbo KOHHurrpa-roB HanpHXCHBH no ncpHMcrpy 
ycKJTKH pasnaHH npo^ww k noDwraacT npoHHocrt, ccuchhh rrpn pan^awc Tpy6 a rrpoucooc jk HcnojxtooBafatH 
b KaMocroe imacTbipefl psw BoccTaHOBJieHim repuerv^Hocrif npn pcuoHTc oocaAHtoc xojiohh. Kpoue Toro, 
cHHxaioTcn ocTawaibic HanprcitenHH m b csapHow djbc nocne paa^aun Tpy<5w b ckbsjkhbc. Tas kbk 
ceapHofi moo aaxoAirrcR b dohc uanoA A«J«pwaxffiH. a ocranbHan uacn» nppHvrcTpa (c^opMKpoBaKHMC 
KanncBHjmuc uojiocth) seucct xuiasabic ncpcxoA" c uanou KpatatiuoM. 

nepHurrp aapyxHoft noBepxKOcm irpo4«nuiofl Tpy6« HccKonfaKO 6omjne BHyrpcHHcro nqmuerpa o6ca«Hoft 
rpy^bi p^w cxo^aHMH iUTura, a HapymHbdl on»caHHMft ^naueTp ucHbme BHyTpcmero ffuaucrpa oocafflaofl 
Tpy^bi jyw o6ccncvcHHH cso6o«Korx cnyc&a b cxoajKioiy. 

ktcnomooBaHKC npo^wibHbix xpy6 b Ka^ocTOc nnacrwpeM. ycraHaannBaoftot a icccTax noBpcMrtcoKa 

(TpCXIDMbl. kteCTKaH CKB03HaR K0ppO3SOT. ACp^OP^P 005 " 01 "* OTBepCTWI. H3H0C H A?.) ODCaflHWX KOJIOHH. 

fd4cct pH« npcjofyn^ocTB no cpasHciono c TpanTmnonHbtvci ucTo^aua: H3Totobjichjic npo^ioniHOft TpytSw 
csapHofl 3aroTTJBiui noaoojiHcr 3HaHMTCJibno CHM3tm> pacxoA" na ee npcKseapfmo: Tax kbk 
3HatorrenjbHaH Hacrt. ncpuMcrpa Tpy6« hbjwctoj iacTt*) onucamiofi ospysBOCTS* yro yMCBbmaer 
KOJiMuecTBo KOHHCHTpaTo b. yBtmwHBacT nnomaAb conpwxocHOBCHH* npH pa3Aa^e ucmpy BwnpaBneHHofl 
Tpy6o* k RonoKHoA n yBcnwacsacr HanpHxamn CTparKBaHHH; BoaMomocTb npmJtacmiH npo^vuibHUx 
xpy6, c4>opMHpoaaHHwx b 6yirr«. ikkibojihct ooKpanrrb Bpeufl pcMosra. yMeHbcmrrt, pacxoA uaTepKanoD h 
daTpaTbi npH pcuoirre nospexflcHHWx yuacncoB nnacrwp«UH kohctokjH RTihhw, nposoBojnrrt, pcMOHT b 
cRBaxKBax Ha 3iia«oiTenbtDbuc r/iytSioiax, noBbicnn, HaAexHOCTb h n,anroBC«JHOCTb oTpeuoHTiipoBaiiBoxx) 
ytaacTKa. 

ripn ^opMnpoaaHKH 6yH-ra H3 npwiaracMoA npo^nnhHoft Tpy6w 3HawrcnbH0 CHKmaiOTCH npoflOJibHwc 
Ac4>opuau?o! h CKpyuKBaHne Tpy6w. tak krk ytoianKa bmtkob npoAonbHofl Tpyf5bi npOH3BOAHTCH Ha A a 
onopbi yuzKpcHHbtx MacrcH KaimeinmHux nonocrcft. 

Kpovce -roro. npcAnaracMbril npcxjumt, mwcct AocTarowyio jaamtocTb, n npa ^opifixposaHnn 6yirra hc 
nponcxoA^T CMHTKA ccMcmm, a ripn paouoTKC hc Tpe6yerc* AonomOfTenbHbix onepaxoffl m o6opyAoeaHHH 
A/ih npaBKM Tpy6w ox CKpyMMBaHHn. 

npc^aracMsw TpytSa npw uaxcMvanbHoft aoMiiaKTHocTH ccmchkh wmcct HaBOonbinHC paAwycw KpKBM3Hbi 

4>OpMb4 CCUCKJW 4>aC0HHOr0 npoJlHJTH. A MeM MCllbUIC KpHBK3Ha <>0pUbl CCMCHHH npO$HJlH. TCM MCHbCBC 

irapacxoAOBaH pecype nnacTMUHocm npw ^opmobkc npo^win b crane h npn pa3aawc cro o cKeaxumc, tcm 
MCHbme BcmfHHHa ocraTotoibix nanpnxieHHA. 

Ha Mcprejicc w3o6pajReHim npo^Hjisnaji Tpy6a nonepewoe ccneHwc. rAe 1 h 2 - KanneBHAHbie nonocTM. 3 
coapHofl moo. 
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npoArom. T^nJ^TT^ pocnonoi.emiKX no paMnc cropoHbi or KjmoiiwbHofl oca chwmctphh 
oOpaaou. .rraou capHoa ^ 3 6un wanb ^ „^nl 

oTopwrnpoaaHa utmfly ratwn. BHyrpenrare noBcpmocTR nance-re* I oopaaonanu BityTpeHHen itomob™-^ 

• Hapy«Ha« noeepxHocn, srofl ikviocth BHy-rpamdi noaepxHocruo TpyCaoft aaroroaui. 
npo4.mn«y» TpyCy. nanpm«p. 10 nonocoeoft saroToma. nonyxfawr cntwyjomHu oopaaou. 

Ty«y fl» nanyMCHH* rp^ nonoc™ 2 a 3aWa „ c«chh« np^3^ ^" aM " "^^^ 

^S^T^ «— r— - y~~~ 

npo^anbHyio Tpy6y nanynaioT cne/^yiomiru o6pa30M. 

"pyriiyio rpyfiy o npatanapoBOMHOM erne npaJwrnpyioT b npoiwihBVK, c 

nocn « np« aeo6xo«HwocT« rpyoa nocrynaer „a ycraHooKy .u^rn^^^ 
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Claims [Oopuyna B3o6pereHHfi|: 

rip<x>MnbuaK Tpy6a, itpwuyu&crrBtnHO coapwaw. BbmamcHHafl c $acoHHbot oc»tCHKCU npo^tuiH. 
oT/iHuajomaflCH tcjj, iito npo^wib dm no/men b a^e CMMueTpwoiofl Koufonaipaf H3 Tpcx Kanneaxffpbix 
nanoercft oGpaoooaiocux hd Tpy&ioA saroroaim. floe H3 KOTopux oocpuxacajoTCH ue^t^y co6oft 
HapyxutbtMH noocpXHOcrmoi yuarpaaoAx hbjctcA c $opunpoBaHneM uot^y khuh TpcTtcfl nonocm. npw 
yroM BHyrpcHHHc noeepxMocm «oyx KanncmoiHbix nonocTCH o6pa30BaHW BHyrpcHHcfi noocpXHOCTbio 
Tpy^Hofl 3aroroBicM, hx HapymKbic noecpxKocTM otipaaoB&Hbi HapyisHofl noecpXHOCTWo rpy6Hofl saroroHKM, 
a BHyTpeHHfW noBcpXHOCTb cpcAHcA nonocTM otipaooBaHa HapysHoft noocpxHocrwo TpytfHofl 3aroroBXM. 
Hapy mwisi noeepxHocTb yroft nonocm* o6pa30BaHa BHyrpetnieft noaepXHOCTMO Tpyfinott saroroBRK. 



Drawlng(s) lUeprexH]: 

2 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal.diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 



i I 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mil! and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 
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